Alterations in mRNA of enkephalin, dynorphin and thyrotropin releasing hormone during amygdala kindling: an in situ hybridization study.
The present study examined changes in mRNA expression of various neuropeptides at several stages of amygdala kindled seizures. 35S-labelled oligonucleotide probes for mRNA of enkephalin (ENK), dynorphin (DYN) and thyrotropin releasing hormone (TRH) were hybridized to brain sections of rats sacrificed 24 h after a stage 1 or stage 5 seizure, or 2 weeks after a stage 5 seizure. Changes in expression developed as kindling progressed, with long-lasting changes in ENK and transient changes in DYN and TRH. ENK mRNA levels increased in pyriform and entorhinal cortices at stage 1 and 5 and remained elevated in the pyriform two weeks after a stage 5 seizure. In contrast, DYN mRNA was decreased bilaterally in the dentate gyrus 24 h after a stage 5 seizure, but returned to control levels two weeks after a stage 5 seizure. TRH mRNA was dramatically increased 24 h after a stage 1 or stage 5 seizure. After a stage 1 seizure two patterns developed. One showed increases in the pyriform, entorhinal and perirhinal cortices ipsilateral to the stimulation. The other pattern displayed bilateral increases in the dentate gyrus with or without the unilateral increases the limbic cortices. Twenty-four hours after a stage 5 seizure, large bilateral increases were found in these areas, but these returned to baseline levels by two weeks after a stage 5 seizure. The data demonstrate a constellation of alterations in several peptide systems with distinct spatiotemporal patterns, particularly in regions known to be important in kindling and epilepsy, such as the dentate gyrus and pyriform and entorhinal cortices. The relationship of these neuropeptide mRNA changes to those previously found in c-fos mRNA expression during the development of kindling is discussed.